Three different drugs (mefloquine, atovaquone/proguanil, doxycycline) are recommended for malaria chemoprophylaxis, each with approximately the same efficacy but various adverse event profiles, regimens, and prices. We investigated which medication the travelers would have chosen on the basis of written evidence-based information and the impact that pretravel consultation had on their decision. A prospective study was performed in a travel clinic and private practice, and 1073 travelers were included; 45% chose mefloquine (Lariam or Mephaquine), 21% atovaquone/proguanil (Malarone), 18% doxycycline (Supracycline), 5% "no prophylaxis," and 11% "do not know." Lariam was principally chosen because of prior experience (38%), Mephaquine because of low price (34%), and doxycycline and Malarone because of the profile of adverse events (55% and 43%, respectively). Based on objective written information, travelers most frequently chose mefloquine for chemoprophylaxis. This suggests that evidence-based information weighs more heavily than negative publicity. Taking into account the perspective of the user should improve appropriateness of the pretravel advice.
INTRODUCTION
Increasing numbers of travelers are visiting countries where malaria prophylaxis is advised. Three different drugs are currently recommended by WHO for that purpose: mefloquine, atovaquone/proguanil (Malarone), and doxycycline. In Switzerland, no preference is made between these drugs, and the choice is left to the travelers and physicians. Indeed, there is little difference in terms of rates of adverse events (AEs) and efficacy. 1, 2 It is clearly established that good acceptability of the prescribed drug by the patient or traveler is essential to achieve good adherence. Acceptability is one of the criteria used for the appraisal of guidelines AGREE (Appraisal of Guidelines for Research and Evaluation, www.agreecollaboration.org). Therefore, in addition to the usual indications and contraindications, acceptability should be taken into account when prescribing an antimalarial chemoprophylaxis, especially in populations likely to be poorly adherent. 3 This is reinforced by the repeated observation that adherence to antimalarial chemoprophylaxis is generally low. [4] [5] [6] [7] In the present study, we aimed to investigate the type of drug preferred by the traveler when he/she is given written information only about safety details, efficacy, regimen, and price of different recommended options. We explored the reasons for their choice as well as the personal and/or travel characteristics that would influence their choice. We also aimed to investigate the impact of the pretravel consultation on the final choice of chemoprophylaxis. A better understanding of the traveler's perspective is necessary to ensure adherence to malaria prophylaxis and improve the quality of pretravel counseling.
PATIENTS AND METHODS
This was a multicentric prospective study conducted from October 2003 to September 2004 in a Travel Clinic (Department of Ambulatory Care and Community Medicine, Uni-versity of Lausanne, Switzerland) and in a private practice (Dr. Landry, specialist in travel and tropical medicine, Neuchâtel, Switzerland). The objectives of this study were to investigate which drug the travelers would choose based on written information only, the criteria that influenced this choice, and the impact of the pretravel consultation on the final choice.
The protocol was approved by the ethics committee of the University of Lausanne in September 2003.
Enrollment into the study was proposed to all travelers of age >16 years presenting to the travel clinic or to the private practice and intending to travel to a destination where chemoprophylaxis was recommended (according to the After oral consent, they were asked to read carefully in the waiting room a colored table comparing rates of adverse events, efficacy, regimen, and price for the three different drugs [mefloquine (Lariam and Mephaquine), atovaquone/ proguanil (Malarone), and doxycycline (Supracycline)]. They were then requested to fill a form that included their preferred option for chemoprophylaxis (without any information on medical contraindications), the main reason(s) for their choice (open question), and sociodemographic data. The possible responses included "Lariam," "Mephaquine," "Malarone," "Supracycline," "I don't want any prophylaxis," and "I don't know." After giving back the form in a sealed envelope, the client attended the pretravel consultation where the health worker was unaware of the traveler's initial choice. During the consultation, options for chemoprophylaxis were discussed again, using the same table as the one provided in the waiting room. Contraindications were elicited, and changes in chemoprophylaxis type were made accordingly. The final prescription choice was then recorded on the back of the envelope as well as the reasons for the choice, including potential medical contraindications.
The original table comparing the different drugs was in French (cf. Table 1 , which is in English) and included the following categories: brand name, efficacy, rate of AEs with overall frequency, and frequency of AEs that required a medical consultation, type of AEs, regimen, and duration of treatment, as well as price in Swiss francs. Frequencies and nature of AEs were based on the results of the only known study that compared these different drugs in a double-blind manner. 1 The AEs mentioned in the table were the most frequent class 2 (moderate) AEs reported in the study by Schlagenhauf and others. 1 We separated Lariam from Mephaquine to assess the potential influence of media reports on serious AEs with Lariam and the importance of the price issue. For doxycycline, we selected only the cheapest available generic because there was no prior lay knowledge about that drug.
Data were entered and analyzed using Epi Info 6, version 6.04 (CDC, Atlanta, GA). We first assessed the proportion of travelers that chose each drug and the reasons for it. To categorize the reasons for choice, we performed a semiquantitative analysis. We reviewed all reasons and allocated to each of them a generic category (i.e., price, safety, etc.). When a reason did not match one of the existing categories, we created a new one. A traveler could give as many reasons as he/she wanted.
We then investigated the strength of association between travel or sociodemographic characteristics and choice of chemoprophylaxis. Seven different variables were included in the analysis, i.e., destination and duration of travel, sex, age, country of origin, profession, and previous use of antimalarial drugs. Destinations were classified by subcontinent according to UN classification (2003, http://unstats.un.org). Duration of travel was categorized as 1 week, 2 weeks, 3 weeks, 4-6 weeks, and >6 weeks (travelers were asked to provide duration in weeks). Age was divided into 5 categories: 16-20 years, 21-30 years, 31-40 years, 41-50 years, and Ն51 years. Countries of origin were divided into 3 categories: 1) Switzerland, 2) countries nonendemic for malaria, and 3) countries endemic for malaria. Professions were categorized according to Occupational Classification from the International Labor Organization (CITP-88) and grouped according to socioeconomic level: 1) managers and intellectual professions, 2) superior administrative and technical professions, 3) workers, farmers, 4) jobless, pensioners, not known, and 5) students.
We conducted univariate analysis including each of the above variables and for each drug.
To investigate the influence of the pretravel consultation on the final decision, we recorded the frequencies of prescriptions of drugs for each health advisor and the frequency of change of drugs during the consultation.
RESULTS
One thousand forty-three (1043) travelers received a questionnaire, and 68 were excluded because they had chosen more than one drug or a drug that was not proposed in the table. The demographic characteristics of the remaining 975 are summarized in Table 2 . Table 3 shows the frequency distribution of the travelers' choices before the consultation: 44.7% mefloquine (20.4% Lariam and 24.3% Mephaquine), 21.4% atovaquone/proguanil (Malarone), 18.5% doxycycline, 10.8% "I do not know," and 4.6% "I do not want a prophylaxis." A total of 1091 reasons for the choice of a drug were mentioned by the travelers. We classified them in 6 different categories: safety (AEs more acceptable) (32.7%), price (21.4%), prior use of the drug (14.8%), regimen (number of tablets per day or per week) (8.7%), duration of prophylaxis (6%), and miscellaneous (16.3%) (see Figure 1 ). Figure 2 shows the same categories of reasons but for each drug separately. Lariam was principally chosen because it had already been used in previous travel (38%), Mephaquine because of the low price (34%), and doxycycline and Malarone because of their profile of adverse events (55% and 43%, respectively).
Demographical characteristics that influenced the choice of chemoprophylaxis were as follows: age 21-40 years, which led to less mefloquine (P ‫ס‬ 0.04) and less prophylaxis all together (P ‫ס‬ 0.02). Travelers of low socioeconomic classes were less likely to use Malarone (P ‫ס‬ 0.03). Clients coming from malaria-endemic countries chose more often mefloquine (P < 0.01). Women were less likely to take doxycycline (P < 0.01) and preferred Malarone (P < 0.01). Long-term travelers (>6 weeks) were less likely to choose chemoprophylaxis (P ‫ס‬ 0.04) or to use Malarone (P ‫ס‬ 0.01) and more likely to choose doxycycline (P ‫ס‬ 0.01). Travelers who had used chemoprophylaxis in the past were more likely to use mefloquine (P < 0.01). Among those who had used mefloquine in the past, 65% were willing to use it again versus 30% and 36% among those who had used another drug or had never taken any prophylaxis, respectively. Figures 3-8 show the proportions of travelers choosing each drug according to different demographic characteristics.
After the pretravel consultation, choices of prophylaxis were as follows (see Table 3 ): mefloquine 50% (Lariam 13%, Mephaquine 37%), atovaquone/proguanil 23%, doxycycline 19%, no prophylaxis 6%, chloroquine/proguanil 1%; 47% of the travelers decided to change their prophylaxis choice after the consultation. The proportion of change for each type of drug was 61.8% for Lariam, 29,9% for Mephaquine, 28.7% for atovaquone/proguanil, 37.2% for doxycycline, and 60% for those who did not chose any prophylaxis; 14% had medical contraindications for at least one of the drugs initially chosen. Other reasons given for change were as follows: overall discussion with medical staff (12%), price (8%), adverse events (8%), miscellaneous (19%), and unknown (32%). The most significant change was from Lariam to Mephaquine, and the reason was that the travelers did not realize when reading in the waiting room that it was the same drug.
There was no significant difference in the distribution of specific drugs prescribed between the 9 different health professionals of the travel clinic. On the other hand, the private practitioner tended to have more travelers exiting his consultation with atovaquone/proguanil (44% versus 20% at the travel clinic) (P < 0.01), but the initial choice of atovaquone/ proguanil was also higher before consultation (34% versus 20% at the travel clinic). The socioeconomic profiles of the travel clinic and the private practice were not statistically different (P ‫ס‬ 0.12).
DISCUSSION AND CONCLUSIONS
When given objective written information on the different drug options for malaria chemoprophylaxis, almost half of the travelers chose mefloquine (Lariam or Mephaquine), and two-thirds of those who had taken it in the past were willing to take it again. These findings contradict the usual assumption that mefloquine, and especially Lariam, is disliked by most travelers. The fact that the reputation of mefloquine is assumed to be bad among travelers was the basis for us to undertake this study because we felt concerned by the possible negative impact of bad publicity on adherence to our recommendations. [8] [9] [10] [11] [12] This study confirms the appropriateness of continuing to recommend mefloquine to travelers without contraindication as a chemoprophylaxis option to prevent malaria. It shows that travelers rely more on evidence-based information than on anecdotal reports highlighted by the media. Health providers often believe that the rate or type of AEs is the most important determinant of decision making for chemoprophylaxis, but this study shows that price also influences the decision, especially when most travelers pay for the drug themselves. Using a written information sheet may prove useful to ease the work of travel clinic personal because it allows travelers to have more time to think of what is best for them and therefore to make a more informed decision; travelers might also be less biased by the staff opinion.
Pretravel consultation had an important impact on the trav-eler's final choice. Indeed, almost half of the clients changed their mind after discussions with medical staff. Apart from medical contraindications that accounted for about a third of these changes, the discussion seemed to be instrumental in putting into perspective all the different aspects of drug usage so that the traveler could make a more informed decision. For example, most of the patients who switched from Lariam to Mephaquine did it because it was cheaper. They did not recognize the similarity of the drug until the medical attendant highlighted it, but they did notice the difference in price. The fact that these changes did not lead to prescription of one predominant drug highlights the rigor of the health staff to avoid communicating to the traveler any personal preference for a particular type of chemoprophylaxis. The figure of 6% of travelers choosing not to take any prophylaxis for their trip, with little impact of the consultation on this rate, is quite high. This informed choice is unlikely to be modified much by further information, and experience shows that when insisted upon, these travelers might well begin prophylaxis but will be the first to stop when any symptom occurs, even if unrelated to the drug.
A problem of malaria chemoprophylaxis is that of travelers stopping their medication during the travel, most often mefloquine, because they hear about bad experiences from other travelers. Even if the study was not designed to measure adherence to chemoprophylaxis (already done in the past, see Ref. 7) , we can assume that a choice made on the basis of written information may positively influence adherence to the prophylaxis. Travelers may indeed be less likely to stop their prophylaxis during the trip because they have been better informed on the different aspects of the chemoprophylaxis and will therefore be less influenced by experiences of others.
We noted that atovaquone/proguanil was more often prescribed in the private practice than in the travel clinic. We cannot find a definite explanation for that difference, especially as socioeconomic levels as well as other demographical variables were similar in both sites. The power to detect a difference was, however, low because of the low number of consultations performed by the private practitioner.
Because these data were collected in only 2 health facilities in the French-speaking part of Switzerland, the results may not apply to all travelers of other countries. However, it is likely that we have captured a general trend reflecting the usual determinants of travelers' choices. The proportion of travelers choosing one particular drug or another may be different in another country, depending on the dissemination of media reports on serious adverse events, on national prophylaxis policy, and on the influence of promotion by drug companies. This study shows that travelers are sensitive to evidence-based information, and that they have determinants for their choices that differ from those of health professionals. This difference should be taken into account when developing recommendations. Considering the perspective of the user should improve appropriateness of the pretravel advice as well as adherence to chemoprophylaxis, but the latter still needs to be demonstrated.
